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convolution of opposite phase, and all the while progressing in a 
general direction parallel to the axis of motion. At this point it 
may be asked, what advantage is secured by this curvilinear mo- 
tion ? The chief advantage seems to be that those portions of the 
body placed transversely to the axis of motion furnish better fulcra 
from which the anterior parts of the body may be projected for- 
ward. If this is the correct explanation, then, during the forward 
movement of that part of the body anterior to the transverse 
flexure, the scutes are for the most part passive, and the anterior 
parts are projected by the median muscles. This seems to be a 
good reason for believing that the scutes do not act in continuous 
succession from before backwards, but intermittently and perhaps 
to some extent simultaneously, being interrupted by shoves and 
pulls which annul and complicate their action. The problem of 
their motion, however, is a difficult one, and more experimentation 
is needed before the laws of their action can be confidently and 
fully formulated. J. Lawton Williams. 

Hornellsville, N.Y., Aug. 18. 



Black and Bright Bulb Thermometers in Vacuo. 

In reply to an inquiry in this journal for Aug. 7, I would say 
that the formulae for these radiation thermometers will be found 
in the " Annual Report of the Chief Signal Officer for 1885," pp. 
181-134. Professor Ferrel has also made an exhaustive study of 



-a special investigation of a large number of these thermometers, 
which will be found in " Professional Papers, Signal Service, 55, 
XIII. , pp. 34-50. 

Several notices have appeared in Nature from time to time. It 
would seem that serious discrepancies have been found in these 
instruments, and it is still a mooted question as to their source. 
Professor Ferrel found, as was to be expected, that the ventilation 
of the bulbs was a most important factor. H. A. Hazen. 

Washington, D.C., Aug. 18. 



AMONG THE PUBLISHERS. 



The most timely feature of the September number of the 
New England Magazine is an article on the late " Edward Burgess 
and His Boats." The writer is A. G. McVey, the yachting editor 
of the Boston Herald, 

— D. C. Heath & Co., Boston, will issue, about the first of 
September, " Andersen's Marchen," selected, arranged, and ed- 
ited, with notes and vocabulary, by Professor O. B. Super of 
Dickinson College, Pa. 

— In the Atlantic Monthly for September John Fiske has a pa- 
per on • « ' Europe and Cathay, " which discusses the reasons why 
early Norse discoverers of America were not its real discoverers. 
In the same number is a description of the Japanese Feast of Lan- 
terns and the Market of the Dead, by Lafcadio Hearn. 



A SYSTEM OF 

EASY LETTERING. 

By J. H. CROMWELL, Ph.B. 

Twenty- six different forms of Alphabets. The 
space to be lettered is divided into squares, and 
with these as a guide the different letters are drawn 
and inked. Price, 50 cents, postpaid. 

E. & F, N, SPON, 12 Cortlandt Street, New York. 



OF WHAT USE IS THAT PLANT? 

You can find the answer in 

SMITH'S "DICT10NAKY OF 
ECONOMIC PLANTS." 

Sent postaid on receipt of $2.80. Publish- 
er's price, $3.50. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York 



THIRD EDITION. 



THE FAULTS OF SPEECH 

BY 

A. MELVILLE BELL, 

Author of " Visible Speech," etc., etc. 

The Faults of Speech is a Self -Corrector 
and Teacher's Manual, for the removal of all 
Impediments and Defects of Articulation. 

SO OeaDL-fcs- 



*#* Sent postpaid on receipt of price, 



I. D. C. HODGES, 47 Lafayette Place, N. Y. 

BOOKS s How to Exchange them for 
others* Send a postal to the Science exchange 
column (insertion free), stating briefly what you 
want to exchange. Science, 47 Lafayette Place, 
New York. 



*' The Week, one of the ablest papers on the con- 
tinent." — Descriptive America. 

THE WEEK, 

A Canadian Journal of Politics, Literature, Science 

and Art. 

PUBLISHED EVERY FRIDAY. 

$3.00 per Year. $1.00 for Four Months. 

THE WEEK has entered on its EIGHTH year of 
publication, greatly improved in every respect, 
rendering it more worthy the cordial support of 
every one interested in the maintenance of a first- 
class literary journal. 

The independence in politics and criticism which 
has characterized THE WEEK ever since its first 
issue will be rigidly maintained ; and unceasing ef- 
forts will be made to improve its literary character 
and increase its attractiveness as a journal for the 
cultured home. Many new and able writers are 
now, or have promised to become, contributors to. 
its columns, and the constant aim of the Publisher 
will be to make THE WEEK fully equal to the best 
literary journals in Britain and the United States. 

As heretofore, Pkof. Gold win Smith will, from 
time to ! time, contribute articles. London, Paris, 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Special Ottawa Letters will appear during the ses- 
sions of Parliament. 

THE WEEK being the same size as " Harper's 
Weekly," is the largest paper of its class on the 
continent. 

SEND POK FREE SAMPLE COPY. 

C. BLACKER ROBINSON, Publisher, 

5 Jordan St., Toronto, Canada. 



THE 

AMERICAN GEOLOGIST FOR 1891 

AND 

BIEH'S NEW ATLAS OF THE METROPOLI- 
TAN DISTRICT, 

will be given to Mew §ul>seril>er§ to the 

Geologist for |25.00 (which is the regular 
price of the Atlas alone) , if ordered through 
the Geologist. 

For other premiums see the Geologist for 
Nov., Dec, and Jan. Address 

THE GEOLOGICAL PUBLISHING COMPANY, 

Minneapolis, Minn. 



THE BOTANICAL GAZETTE. 

A monthly illustrated journal' of botany in 

all its departments. 

25 cents a number, $2.50 a year. 

Adare SS PUBLISHERS BOTANICAL GAZETTE, 

Crawfordsville, Ind. 



Publications of the University of Pennsylvania. 

SERIES IN 

Philology, Literature and 
Archaeology. 

Vol. L now ready. 

1. Poetic and Verse Criticism of the Reign of Eliza- 

beth. By Felix E. Sehelling, A.M., Assistant 
' Professor of English Literature. $1.00. 

2. A Fragment of the Babylonian '• Dibbarra" Epic. 
By Morris Jastrow, Jr., Ph.D., Professor of 
Arabic. 60 cents. 

3. a. npo? with the Accusative, b. Note on a Pas, 
sage in the Antigone. By William A. Lamberton 
A.M., Professor of the Greek Language and Lit- 
erature. 50 cents. 

4. The Gambling Games of the Chinese in America. 
Fan tan and Pak kdp piu. By Stewart Culin, 
Secretary of the Museum of Archeology and 
Paleontology. 40 cents. 

In preparation. 
The Terrace at Persepolis. By Morton W. Easton, 

Ph.D., Professor of Comparative Philology. 
An Aztec Manuscript. By Daniel G. Brinton, M.D., 

Professor of American Archeology and Linguis- 
tics. 
A Monograph on the Tempest. By Horace Howard 

Furhess, Ph.D., LL.D. 
Recent Archeological Explorations in New Jersey, 

By Charles C. Abbott, M.D., Curator of the 

American Collections. 
Archseological Notes in Northern Morocco. By Tal- 

cott Williams, A.M., Secretary of the Museum 

of Egyptian Antiquities. 
a. On the Aristotelian Dative, b. On a Passage in 

Aristotle's Rhetoric. By William A. Lamberton, 

A.M., Professor of the Greek Language and 

Literature. 
A Hebrew Bowl Inscription. By Morris Jastrow, 

Jr., Ph.D., Professor of Arabic. 
The Life and Writings of George Gascoigne. By 

Felix E. Sehelling, A.M., Assistant Professor of 

English Literature. 
The Papers of this Series, prepared by Professors 
and others connected with the University of Penn- 
sylvania, will take the form of Monographs on the 
subjects of Philology, Literature, and Archaeology, 
whereof about 200 or 250 pages will form a volume. 

The price to subscribers to the Series will be $1.50 
per volume; to others than subscribers, $2.00 per 
volume. 

Each Monograph, however, is complete in itself, 
and will be sold separately. 

It is the intention of the University to issue these 
Monographs from time to time as they shall be pre- 
pared. 

Each author assumes the responsibility of his own 
contribution. 

TST. D. O. HODGES, 

47 Lafayette Place, New York, N. Y r 



BOOKS : Hour to get them. If there is any 
Book or pamphlet that you want, write to the Science 
book Agency, 47 Lafayette Place, New York. 
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— k ' Practical Work in Organic Chemistry," by Frederick William 
Streatfeild, just published by Spon, is one of the Finsbury Techni- 
cal Manuals. The Finsbury Technical College gives instruction in 
both day and evening classes to those who wish to qualify them- 
selves for filling positions requiring technical skill. The author, 
who is the demonstrator of chemistry at Finsbury, after describing 
the operations in organic chemistry, such as purification, crystalli- 
zation, determination of melting point, and the mode of analysis, 
devotes most of his space to oxalic acid, alcohol, the fats and oils, 
and the coal-tar products. 

— Everyone interested in the betterment of public roads and 
highways should read the article, in the September LippincoWs 
Magazine, by John Gilmer Speed on " Country Roads and High- 
ways." That we have very bad roads in this country is an accepted 
fact, but few realize how very bad they are in comparison with 
those of many foreign countries. Besides calling attention to the 
wretched condition of our roads, and telling what has been done 



in different States for their betterment, Mr. Speed offers some val- 
uable suggestions. 



— The Academy of Music in this city will open its coming sea- 
son on Thursday, Sept. 3, with a romantic spectacular play called 
"The Soudan." This drama was produced, and ran for two sea- 
sons, at the Drury Lane Theatre, London, under the title of 
" Human Nature." The story, which is a strong one, deals with 
events which occurred during the campaign for the relief of Gen. 
Gordon and other Europeans, who were held prisoners at Khartoum 
by the Arabs, during the war in the Soudan. The scenes, which 
are laid in England and Egypt, afford an excellent opportunity 
for a display of grandeur such as few other attractions of the kind 
can boast of. The Arab city, attacked and carried by English 
soldiers, or the surging crowd at Trafalgar Square, London, cheer- 
ing and shouting words of welcome to the victorious Guards, 
makes a never-to-be-forgotten stage-picture. 
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The phosphates of the system 
are consumed with every effort, 
and exhaustion usually indicates 
a lack of supply. The Acid 
Phosphate supplies the phos- 
phates, thereby relieving exhaus- 
tion, and increasing the capacity 
for labor. Pleasant to the taste. 

Dr. A. N. Kbout, Van Wert, 0., says: 
4 ' Decidedly beneficial in nervous exhaus- 
tion." 
Dr. S. T. Newman, St. Louis, Mo., says: 
' ' A remedy of great service in many 
forms of exhaustion." 

Descriptive pamphlet free. 

Rumford Chemical Worts, Providence, R. I. 

Beware of Substitutes and Imitations. 

CAUTION.— Be sure the word " Hors- 
ford's" is printed on the label. All others 
are spurious. Never sold in bulk. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 

N. D C. HODGES, 4? Lafayette PI., N. Y. 

PRIZE ESSAYS OF THE AMERICAN PUBLIC 
HEALTH ASSOCIATION. 

Practical Sanitary and Economic Cooking Adapt- 
ed to Persons of Moderate and Small Means. By 
Mrs. Mary Hinman Abel. 12mo, 182 pp. Cloth, 
40 cents. 

No. 1. Healthy Homes and Poods for the "Work- 
ing-Classes. By Professor C. Vaughan, M.D. 
Ann Arbor, Mich. 8vo, 62 pp. Paper, 10 cents. 

No. 2. The Sanitary Conditions and Necessities of 
School-Houses and School-Life. By D. F. Lin- 
coln, M.D., Boston, Mass. 8vo, 38 pp. 5 cents. 

No. 3. Disinfection and Individual Prophylaxis 
against Infectious Diseases. By George M. 
Sternberg, M.D., Major and Surgeon U.S.A. 8vo, 
40 pp. Paper, 5 cents. 

No. 4. The Preventable Causes of Disease, Injury, 
and Death in American Manufactories and 
'Workshops, and the Best Means and Appliances 
for Preventing and Avoiding Them. By George 
H. Ireland, Springfield, Mass. 8vo, 20 pp. Paper, 
5 cents. 
The four essays (Nos. |1, 2, 3, 4) in one volume of 

nearly two hundred large octavo pages, thoroughly 

indexed. Cloth, 50 cents. 

N. D. C. HODGES, 47 Lafayette Place, New York. 



. THE-." .-CHEAPEST- AND BEST 



v&? PARK PMEE. NEW YORK- 



Old and Rare Books, 



B 



ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 

Schoharie N V 



Speech Reading and Articulation 
Teaching. 

By A, MELVILLE BELL. 

Price, 25 Cents, 

Practical Instructions in the Art of Reading 

Speech from the Mouth ; and in the Art of 

Teaching Articulation to the Deaf. 

[This Work— written at the suggestion of Miss 

Sarah Fuller, Principal of the Horace Mann School 

for the Deaf, Boston, Mass. — is, so far as known, the 

first Treatise published on "Speech Reading. 11 ] 

From Principals of Institutions for the Deaf, 

" Admirable in its conciseness, clearness and free- 
dom from technicality. 11 
" The simplicity and perfection of this little book. 

" Full of exact and helpful observations. 11 
" A very interesting and valuable work. 11 
" The rules are clearly given and will be of great 
utility. 11 
" Every articulation teacher should study it. 11 
"A model of clearness and simplicity, without 
having any of the puzzling symbols that trouble the 
common mind. . . . The exercises given in speech- 
reading from the lips are especially interesting, and 
of great importance for the student of phonetics. 11 
— Modern Language Notes. 

* # * The above work may be obtained, by- 
order, through any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 

47 Lafayette Place, New York. 
AMERICAN HERO-MYTHS. 

A Study in the Native Religions of the 
Western Continent. 

By P. G. Brinton, M.D. 8°. $1.75. 

THE CRADLE OF THE SEMITES. 

By D. G. Brinton, M.D., an Morris Jastrow, Jr. 
Ph.D. 8°. 30 cents. 

N. D. C. HODGES, 47 Lafayette PI., New York. 




DO YOO INTEND TO BUILD? 



If you intend to build, it will be a mistake not to send for "SENSIBLE IiOW-COST 
HOUSES," now arranged in three volumes. In them you will find perspective views, 
floor plans, descriptions, and estimates of cost for 105 tasteful, new designs for 
houses. They also give prices for complete Working Plans, Details, and Specifications, 
which enable you to build without delays, mistakes or quarrels with your build- 
er, and which any one can understand. Vol. I. contains 35 copyrighted designs of 
houses, costing between $500 and $1800. Vol. II. contains 35 copyrighted designs, $1800 to 
$3000. Vol. III. .contains 35 copyrighted designs, $3000 to $9000. Price, by mail, $1.00 
each, or $3.00 for the set. 

"COIiONIAIi HOUSES," a volume showing Perspectives and Floor Plans of 
houses arranged in the inimitable style of the Colonial Architecture, and having all modern 
arrangements for comfort. Price, $2.00. 

"PICTURESQUE HOUSES FOR FOREST AND SHORE":— This shows 
Perspectives and Floor Plans of new designs for Summer Cottages, which are romantic, 
convenient, and cheap. Price, $1.00, by mail. 

N. D, C. BODGES, 47 Lafayette Place, New York. 



